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HORACE M. CHAPMAN, OF CHICAGO, ILLINOIS.

COMBINED STEAM AND HOT-WATER BOILER.

SPECIFICATION forming part of Letters Patent No. 411,642, dated September 24, 1889, "
Application filed March 11, 1889, Berial No, 302;881_. (No medel))

To all whony t6 may concerr: |

Beit known that I, HORACE M. CHAPMAN, a
citizen of the United States, residing in the
city of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Combined Steam
and Ilot-Water Boilers, of which the follow-
ing is a specification. -

This invention relates to improvements in
that class of bhoilers especially designed for

use in connection with house-heating systems
in which steam or hot water is employed as the

heating medium and in which heretofore ver-
tically-arranged water tubesor flneshave been
employed, terminating at their lower ends in
a heating-chamber common to all of the pipes
and at their upper ends in a water-chamber.
The principal objection to such boilers 1s the
lack of circulation due to the vertical ar-
rangement of the pipes, which is rendered ab-
solutely impossible should the water lying in
the boiler for any reason fall below the upper
ends of the water-filue, besides which under
such circumstances there is great liability to
explosion, due to the too rapid making of

steam by the heating-flues, and especially
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when cold water is pumped into the boilerand

flows into the heated and partly-empty flues.

Besides this, the constant accumulation of
precipitations from the water will soon clog
the heated pipes to such an extent as to ren-

der them practically useless, or at best re- |

quire the cleaning thereof at short intervals,

with considerable loss of time and difficulty

by reason of their peculiar arrangement.
The prime object of this invention is to se-

cure the maximum heating-surface propor-

tionate to the square feet of boiler-surface,

and to have this heating-surface of such a

character that thereis at all times a thorough,
rapid, and positive ecirculation of the water
in the boiler regardless of the quantity of
water contained therein. - -

Another object is to avoid the possibility of |

the accumulation in the water-flues of sedi-
ment or other precipitations from the water,

and to have the settling-chambers of the

boiler so located that they, as well as all the
flues of the boiler, have the maximum con-

50 venience of access by the removal of a single

plate.
. Another object is to have the boiler so ¢on-

' structed that all of the water-flues will open

at each end into a common water-chamber,
whereby a positive and direct circulation 18
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absolutely insured regardless of the quantity

of water in the boiler.

A still further object is to not only have
the heating-flues of the boiler pass through
the heating or combustion chamber thereoi,
but also have a wall of the water-chamber
constitute the wall of the heating-chamber,

‘whereby the maximum heating - surface is

obtained, and to have the heating or combus-
tion chamber so arranged that the products
of combustion will be deflected against the
wall of the water-chamber before their exit
from the heater, thus utilizing the products
of combustion to the fullest extent; and,
finally, to have the boiler of such construc-
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tion that it is adapted for alternate use either

as a steam or water boiler, and without the
necessity in any manner altering or changing
the construction thereof by combining there-
with a separate steam-chamber for separating
the steam generated from the water-chamber
of the boiler. |

I attain these objects by the devices illus-
trated in the accompanying drawings, 1n
which— |

IFigure 1 represents a perspective view of a
boiler embodying my invention; Fig.2,a cen-

tral vertical section thereof on a line 2 2 of

Fig. 3, and TFig. 3 a slightly enlarged hori-
zontal section. _' |

Similar letters of reference indicate the
same parts in the several figures of the draw-
ings. _

Referring by letter to the accompanying
drawings, A indicates the main shell or casing
of the boiler, preferably square or rectangular
in shape, and composed of four vertical
plates bolted or otherwise rigidly secured, this
shell being divided horizontally into two main
compartments B C, the former a combustion-
chamber, in the bottom part of which isJoca-
ted the fire-box D and grate E, and the latter
an ash-pit underlying the grate, to which ac-
cess may be gained through the door F or in
any other suitable manner. Access to the
fire-box is gained through the usual door G,
preferably located immediately above the
ash-pit door K. |

Within the combustion-chamber and sus-
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pended from the top of the boiler is a rect- |
angular magazine H, of nearly the width of |

sald chamber and extending down to the fire-
box, terminating a sufficient distance above
the grate for the purposes of combustion.
T'his magazine at its upper end is provided

with a cover I, and renders the boiler self-

feeding, because the magazine may be filled

with coal, which will feed down to the fire as

rapidly as consumed, just as in the case of an
ordinary self-feeding cylinder stove. Ar-
ranged at each side of the magazine and ex-
tending from plate to plate of the boiler are
arranged a number of vertical series of flues

J, which, however, have no communication
with the combustion - chamber, but simply

pass therethrough and have their ends termi-
nating flush with the outer faces of the plates
or side walls of the boiler. Opposing the ends

of these flues, but held a short distance there-

from by means of a ring or web K, are sup-
plemental plates L, between which and the
side walls of the plates or boiler the rings are
interposed, these supplemental plates being
rigidly secured in position upon the rings by

“means of aseriesof bolts M, lying close against

the outside instead of passing through the
ring, which bolts, however, when the plate is
removed, serve to sustain the rings in posi-
tion. Thespace between the side and supple-
mental plates constitute water-chambers N,
with which all of the water-tubes of the boiler
have common communication, all of the tubes

at one end opening into one of the chambers

and at their opposite ends into the other
chambers, it being understood that the tubes
are arranged horizontally in the boiler, while

the water-chamber extends vertically, span-

ning all of the tubes.

From the foregoing it will be observed that
the side walls of the boiler proper constitute
one wall of the heating-chamber, the oppos-
ing wall being furnished by the supplemental
plate, and that the products of combustion,
which escape out of the smoke-stack O, at
the top of the boiler, will serve to heat the
inner walls of the water-chambers as well as
the tubes J,passing through the combustion-
chamber; but in order that the heat of the
products of combustion may be utilized to
the fullest extent I propose to deflect and

force them into direct contact with the side

walls thereof before their exit from the com-
bustion-chamber, and to this end attach to
the magazine at each side thereof wings or
flanges PP, extending nearly to the walls and
the entire height of the magazine,and in con-
junction therewith serve to divide the com-
bustion-chamber into two parts and force all
of the products at the front side thereof to
pass around them and against theinner walls
of the water-chambers before passing into

~ the rear part and out of the heater, which

“arrangement not only retains the products of

combpustion in the heater sufficiently long to

411,642

the water-tubes, but also upon the water-
chambers direct. | |
Immediately above the boiler and supported

upon brackets Q,attached thereto,1s a steam-.

chest R, connected by valve-pipes S with the

upper part of the water-chambers at each side

of the boiler, preferably through the ring I,
so that all of the steam generated in the
boiler may be drawn off therefrom into the
steam - chest, and from there distributed
through the supply-pipe T to all of the radi-

ators in the house; but wheneveritisdesired-
to dispense with the use of steam as a heat-
ing medium the valve-pipes S and T may be

closed, the steam-chest cut ouf, and the wa-
ter-chambers of the boiler entirely filled; but

when steam is to be made either for heating
or any other domestic purpose the boller 1Is

preferably filled with water only about to the

water-line, (shown in Fig. 2,) leaving a slight

steam-space in the water-chambers above the
surface of the water for the further heating

75

3o

and drying of the steam before it is drawn

off and dried in the steam-chest. The steam

after passing through the house-heating sys-
tem is returned to the water-chambers at the

bottom thereof through the return-pipes T”.

When hot water is employed as the heating

medium, and it may connect with the same
system of radiators employed for steam, 1t

flows out to the radiators through the valve-

pipes U, connecting with the top of the wa-
ter-space, preferably through the ring K, as

do the steam-pipes S, and returns thereto
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through the pipes U V, connecting with the

water-chambers near the bottoms thereof.

-~ Irom the foregoing it will be readily un-

derstood that a rapid transition from steam
to hot-water heating, or vice versa, may be
easily and quickly effected with the same
pipes, radiators, &e., by simply operating the
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valves of the various pipes, besides which, -

when hot water 1s used as the heating me-
dium it ecan be quickly cut off, sufficient
steam generated for laundry or other domes-
tic purposes, and the water-heating system
resumed before a perceptible variation in
the temperature of the house will oceur.
Besides the advantages of this boiler here-
inbefore set forth, there is the advantage of
a quick, positive, and rapid ecirculation of
the water in the boiler, which of 1tself ren-
dersthe flue self-cleaning, besides giving such

circulation at all times, regardless of the

height or quantity of water in the boiler,
thereby preventing over-production or too
rapid making of steam in the boiler, besides
which the danger of explosion of the boiler
is reduced to the minimum by the heavy
plates composing the same, the: equalization
of the steam and water pressure as a result
of the peculiar construction of the boiler, and

the combination therewith of the storage or.

expansion chest for the steam, which not only
relieves the boiler, but also permits, if de-

~utilize all of the available heat thereof upon ! sired, the entire water-space to be filled and
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thereby utilize the heat of the boiler to the |

maximum extent. A further advantage is
the facility with which access may be gained
to all the water-spaces, the bottoms of which
constitute settling- chambers for removing
the settlings therefrom, and alsofor replacing
flues or tubes that may be damaged acci-

dentally or otherwise, which may be accom-

plished by simply unbolting and removing
one or both of the supplemental plates con-
stituting the outer walls of the water-cham-
bers and without disturbing any other por-
tion of the boiler. -

In conclusion, I may state that if desired
the magazine might be dispensed with, and a
surface fire employed instead thereof with

equally good results, for the only purpose of |

this magazine is to render the heater self-
feeding: and if the magazine be dispensed
with, if found desirable to force the products
of combustion against the walls of the water-

chambers, a central plate—in efiect a con-

tinuation of the wings P—might -be substi-

tuted instead thereof and suspended in the

combustion-chamber in any well-known and
convenient manner, and thereby fully sub-
serve the intended purpose.

Having described my invention,whatIclaim,
and desire to secure by Letters Patent, 1s—

1. In a combined steam and hot-water
boiler, the combination, with an internal ver-
tical heating-chamber, a magazine located
centrally therein, and external water-cham-
bers, of a series of horizontal tubes passing
through said heating-chamber ab each side of
the magazine and opening at their ends 1n
said water-chambers, substantially as de-
scribed. 4

9. Tn a combined steam and hot -water
boiler, the combination, with a vertical inter-
nal heating-chamber, a magazine located cen-
trally therein, and wings or plates on said
magazine extending nearly to the walls of
said chamber, and external water-chambers
opposing said wings, of a series of horizontal
tubes passing through the heating-chamber
at each side of the magazine and opening
into said water-chambers, substantially as
described.

IHHORACE M. CHAPMAN.

Witnhesses:
W. R. OMOHUNDRO,
A. M. BENNETT.
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